SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN

LAO CAI NAM HOQC 2021 - 2022
Mon: Toan (Chuyén)
PE CHINH THUC Khoa ngay: 03/06/2021
(Dé thi gom c6 01 trang) Thoi gian: 150 phat (Khdng ké giao dé)
PE BAI:

Cau 1. (2,0 diém)

a+2 . .z .
- : Vol a>0; a=1;a= 2. Timtatcacac
a-Ja a++a (a— 2)
gia tri nguyén duong ctia a dé P nhan gia trj nguyén.

b) Cho x =1++/2021 . Tinh gia tri biéu thuc: x° —2x* —2021x® + 3x% + 2018x — 2021.
Cau 2. (2,5 diém)

1) Mot nguoi dy dinh di xe dap tir A dén B céch nhau 40km trong mét thoi gian nhét dinh.
Sau khi di dwoc 20km nguoi d6 da dung lai nghi 20 phit. Do d6 d€ dén B dung thoi gian du dinh
nguoi do phai tang van toc thém 3km/h. Tinh van toc du dinh cua nguoi do.

2) Cho phuong trinh x* —2(m—-1)x+2m-5=0 (trong d6 m la tham s).

2) Cho biéu thirc A:(a\/E -1 aﬁﬂ}

a) Ching minh rang phuong trinh luén c6 2 nghiém x;; X, véi moi m.
b) Tim tat ca cac gié trj ciia m dé phuong trinh c6 2 nghiém x;; X, théa man diéu kién:
(xl2 —2mx +2m—1)(x§ —2mx, +2m—1) <0.
Cau 3. (3,5 diém)

Cho tam giac nhon A ABC khong can (AB < AC) c¢6 duong tron ngoai tiép (O; R) va duong
tron noi tiép (I; r). Buong tron (I; r) tiép xuc véi céc canh BC, CA, AB lan luot tai D, E, F. Kéo
dai Al cit BC tai M va cét duong tron (O;R) tai diém thir 2 1a N (N khac A). Goi Q 1a giao diém cua
Al va FE. Noi AD cat duong tron (15 r) tai diém thir 2 1a P (P khac D). Kéo dai DQ cat duong tron
(I; r) tai diém tha 2 12 T (T khéac D). Chirng minh rang:

a) AF?=AP.AD
b) Tt giac PQID noi tiép va NB? = NM.NA.
c) QA la phan giac cia PQT
d) ADF = QDE
Cau 4. (2,0 diém)

a) Cho hai sb thyc duong x;y thoa man: x+y < % Tim gia tri nho nhét cua
A=53x+53y + iz+ iz
X* Yy
b) Cho ba s6 thyc duong x;y,z thoa méan: x*+y? +z° > 3. Chiang minh ring:
(x"’+y4 +z4) + (x3+y3 +z3)2 3+ X+Yy+2.
Cau 5. (1,0 diém)
a) Tim tat ca cac bo sé nguyén (X ; y) théa man phuong trinh: x* —2x +2y* = 2(xy +1)
b) Cho p la sé nguyén t6 sao cho ton tai cac sé nguyén duong X ; y thoéa man
x3+y®— p=6xy—8. Timgiatri l6n nhatcua p.
------- T a—
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HUONG DAN GIAI PE THI TS LOP 10 THPT CHUYEN - LAO CAI (2021-2022)
Cau 1. (2,0 diém)

a) Cho biéu thuc A:[a\/a—l a\/5+1J

a—Ja a++a
gia tri nguyén duong cta a dé P nhan gia trj nguyén.
b) Cho x =1++/2021 . Tinh gi4 tri biéu thuc: x° —2x* —2021x® + 3x? + 2018x — 2021.

:(‘“;J V6i a>0: a =1 a»2. Tim it ca cac
a_

Loi giai:
.. |a>0
a) Voi: {a;t{l,z}
.~ [ava-1 aJa+1) (a+2)_ (\/a—l)(a+ a+l) (\/5+1)(a—\/5+1) (a+2
Ta co: A_[a—\/a_ah/aj(a—Zj_ \/5(«/5—1) - \/5(\/5+1) (a—Zj

a+2 a+2

Ja Ja a-2 a+2 B

eZ =a+2eU (8)={+1;+2;+4;+8}

A_(a+\/5+l_a—\/5+1j _ (a+2j_2. a—2j_ 2a-4 _, 8

Pé AeZ = 2—
a+2

acZ*t

Do: = a+2 25:>a+26{8}:>a:6(TM)
a {12}

Viy a=6 = AcZ

b) bat:

M = x° —2x* —2021x3 + 3x?% + 2018x — 2021 = x° — 2x* — 2020%> — x> + 2x% + 2020X + x> — 2x — 2020 —1.

M =x3(x2—2x —2020)—x(x2—2x —2020)+(x2—2x—2020)—1=(x2—2x—2020)(x3—x+1)—1

Ma: x =1++/2021 < x-1=+/2021 = (x-1)° = 2021 < x* - 2x— 2020 =0.

=>M=-1
Cau 2. (2,5 diém)

1) Mot nguoi dy dinh di xe dap tir A dén B céch nhau 40km trong mét thoi gian nhat dinh.
Sau khi di duoc 20km ngudi d6 da ding lai nghi 20 phut. Do d6 dé dén B dung thoi gian du dinh
ngudi d6 phai ting van toc thém 3km/h. Tinh van téc du dinh cia ngudi do.

2) Cho phuong trinh x* —2(m—-1)x+2m-5=0 (trong d6 m la tham sd).
a) Chang minh rang phuong trinh luén c6 2 nghiém x,; X, véi moi m.
b) Tim tat c4 cAc gid trji cia m dé phuong trinh c6 2 nghiém x;; X, thoa man diéu kién:
(xf —2mx, +2m —1)(x§ —2mx, +2m —1) <0.
Loi giai:
1) Goi van toc dy dinh cia xe dap la: x (km/h); x >0.
Van téc sau khi ting toc 1a: x+3 (km/h).

Thoi gian du dinh la: ﬂ(h)
X

uing dudng tir luc tang toc 1a: 40 —20 = 20 (km).
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Thoi gian lac chua tang toc la: 2—)? (h).
Thoi gian tir e ting tée 1 22 (h).
X+3
x=12 (TM)
x=-15 (KTM )
Vay van téc du dinh cua xe dap 1a: 12 (km/h)
2) a) Ta co: A'z[—(m—l)]2 —2m+5=m?—4m+6=(m-2)"+2>0Vm
=> Phuong trinh ludn c¢6 2 nghiém phan biét véi moi m.
X +X, =2(m-1)

Theo dé bai ta co: §+1+ﬂ:ﬂ<:>
X 3 X+3 X

b) Theo Vi-et ta cé:
X X, =2m—5

Do: X;; X, langhiém cua phuong trinh nén ta co:

X{—2(m=1)% +2m-5=0  [xf—2mx +2% +2m-1-4=0  |x{—2mx +2m-1=4-2x
= =

X5 —2(M=1)%, +2m=5=0  |x5—2mx, +2%, +2m-1-4=0  |X3 —2mx, + 2m-1=4-2x,

Ma:

(xf —2mx1+2m—1)(x§ —2mx, +2m—1) <0 (4-2%)(4-2%,) <0 < 16-8(X + X, )+ 4xX, <0

< 16-8.2(m-1)+4(2m-5) <0 < 12-8m <0 < m <%
Cau 3. (1,0 diém)

Cho tam giac nhon A ABC khong can (AB < AC) c¢6 duong tron ngoai tiép (O; R) va duong
tron noi tiép (I; r). Puong tron (I; r) tiép xdc vai céc canh BC, CA, AB lan luot tai D, E, F. Kéo
dai Al cit BC tai M va cét duong tron (O;R) tai diém thir 2 1a N (N khac A). Goi Q 1a giao diém cua
Al va FE. Noi AD cat duong tron (I 1) tai diém tha 2 1a P (P khac D). Kéo dai DQ cat duong tron
(I; r) tai diém thi 2 [a T (T khac D). Chirng minh rang:

a) AF?=AP.AD
b) Tt gi4c PQID noi tiép va NB? = NM.NA.
c) QA la phan giac cna PQT

d) ADF = QDE

Loi giai:
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N

a) Xét AAFP va A ADF c6: AFP = ADF =%ﬁ5 . A Chung

AF AP )
— AAFP © AADF (g.g) =>—— =——= AF? = AP.AD (dpcm
(9-9) =75 =%F (dpem)

b) Vi: AF va AE 1a 2 tiép tuyén ciia (1) = Al latrung truc cia FE = Al LFE tai Q.

= AF? = AQ.AI (h¢ thirc lugng) => AQ.Al = AP.AD (= AF?) AP _AL

AQ AD

Xét A APQ va A AID c6: AP _AL (cmt); A Chung
AQ AD

= AAPQ  AAID (c.g.c) = AQP = ADI =PQID ni tiép (vi: AQP la gc ngoai tai dinh Q)
Ta co: Ez 7AZ (vi: Al la tia phan giac) = NB=NC :>/B:: /Az\
Xét AABN va ABMN co: B, = A, (cmt); N Chung
AN BN )
— AABN © ABMN (g.g9) =>— =——=NB? = NANM (dpcm
(9-9) =58 =N (dpem)
1PD = IDP (IP=ID=r)

cTacd: ¢ /1 — :ﬁ=I/QB
IPD = 1QD (:EIDJ

[ DP = XQ\P(cmt) P
Ma: = AQP = AQT = dpcm

AQT = 1QD (doi dinh)
d) Goi K la giao diém cua Al vdi (1) =FK=EK
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~ Ma AQP = AQT (cmt) = KP=KT = FP=ET = FDP = EDT = dpcm
Cau 4. (2,0 diém)
2

a) Cho hai sb thuc duong x;y thoa man: x+y < 3 Tim gia tri nho nhit cua

A=53x+53y+i2+ —-
X* oy
b) Cho ba s6 thuc duong x;y,z thoaman: x*+y? +z° > 3. Chang minh rang:
(x“+y4 +z4)+(x3+y3 +z3)2 3+ X+Yy+z.

Loi giai:

1 1 Co-Si 1 1
a) Dy doan diém roi: x = y—§:>—+ax+ax > 33— -ax-ax = 3a? = = s=ax —>a=27
X X X

Taco: A= 53x+53y+ 1 12 (27x+27x+ij (27y+27y+iJ (x+y)
y y

Co-Si 2 160
= A > 33127x-27x - —+3327y 27y - — —(x+y)=27+27- (x+y)>54——

Déau “=" xay ra khi x = y_§

Vay = Min A :%@ x:y:%

b) Taco: x*+1>2./x"1=2x%; y*+122.4/y* 1=2y?; ' +1>2,4/z* 1=27°

= xt+yt+2* 22(x2+y2+22)—3:>VT 22(x2+y2+22)—3+x3+y3+z3

Tuong tyr: X +x 224/x3.x=2x2; y3+y 22.4/y®.y =2y?; 2 +2 224072 =277

Sx+y +28 > 2(x2+y2+22)—(x+ y+z) = VT 2 2(x2+y2+22)—(x+ y+2)+ 2(x2+y2+22)—3

= VT > (x2+y2+22)—(x+ y+2)+ 3(x2+y2+22)—32 (x2+y2+22)—(x+ y+2)+3.3-3
= VT > (x2+y2+22)—(x+ y+2)+6

Ma: X2 +1224/x2.1=2x; y2+122.y?.1=2y; 22 +122.7° 1=2z
=X +y*+2° 22(x+y+2)-3 = VT 2 2(x+y+2)-3—(X+y+2)+6=(x+y+2)+3 (dpcm)
Cau 5. (1,0 diém)
a) Tim tht ca cac bo s nguyén (X ; y) théa man phuong trinh: x* —2x+2y? =2(xy +1)
b) Cho p la sé nguyén t6 sao cho ton tai cac sé nguyén duong X ; y thoéa mén
x3+y® - p=6xy—8. Timgia tri I6n nhat cua p.
Loi giai:
a) Taco: X" —2x+2y* =2(xy+1) & x* —2x+2y* =2xy+2 < X* - 2xy + y* +y> - 2x =2

<:>(x—y)2—2x+ y2-2y+1+2y=3 & (x—y)2—2(x—y)+(y—1)2 =3 (x—y)2—2(x—y)+1+(y—1)2 =4
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b) Taco: x*+y° —p=6xy—8<> p=x>+y*—6xy+8 < p=(x+y) —3xy(x+Yy)—6xy+8

=S p:[(x+ y)3+8}—3xy(x+ y+2) < p=(x+ y+2)[(x+ y)2—2(x+ y)+4—3xy}
(x+y+2)=1

Do p lasé nguyén t6 nén: = (x+y)’ —2(x+y)+4-3xy=1
P [(x+ y)2—2(x+ y)+4-3xy=1 (xry) =2(c+y)
M x;yeZ" = x+y+2>4)

= (x+y)* —2(x+y)+4-3xy=1 & x? +2xy + Y2 —2x -2y —3xy = -3 &> x> —xy + y? —2x—2y = -3

& 4x%—4xy +4y? -8x -8y =12 & (2x—y) +3y? —4(2x—y)+4-12y +12=4
o (2x-y-2)'+3(y-2)° =4(=1"+3.°)

2x—-y-2=1 2x—-y-2=1 2x—-y-2=-1 2x—-y-2=-1
\4 \4 \4
y-2=1 y-2=-1 y-2=1 y-2=-1

x=3 X=2 X=2 x=1
= \4 \ \
y=3 y=1 y=3 y=1

THI: {

>
Il

= p=8(KTM)

xX <
o

THZ:{ = p=5(TM)

=
Il

THS:{ = p=7(TM)

<
Il

3
3
2
y=1
2
3
1

1
Vi: p lasé nguyén té 16n nhat = p=7
Vay p=7 théa man yéu cau bai toan.

TH4:{ = p=4(KTM)

< X
Il




